Aims: To examine the trends in and the factors associated with the use of alcohol among high school students during the period from 2003 to 2009 in southern Thailand.
specifically to counteract the advertisements of the alcohol industry and increase people's awareness of the harm related to drinking. The alcohol taxation system currently used in Thailand, "Two-chosen-One," which combines alcohol-specific taxation and ad valorem taxation, may be an effective way to reduce alcohol consumption and prevent drinking initiation among youth (Sornpaisarn, Shield, & Rehm, 2012) . In 2008, the Alcoholic Beverage Control Act was promulgated. This law has several sections specifically aimed at restricting adolescents' access to alcohol, by increasing the minimum legal age for purchasing alcoholic beverages to 20 years; prohibiting the sale of alcoholic beverages in educational institutes and dormitory areas; prohibiting advertisements of alcoholic beverages that are deemed to exaggerate the products' qualities or induce people to drink; and restricting hours of sale to 11 a.m. to 2 p.m. and 5 p.m. to 12 p.m. (Alcoholic Beverage Control Laws, 2008) .
Despite the large number of alcohol policies formulated to prevent underage drinking, the empirical outcome of these measures has been limited. A series of repeated surveys among high-school students in southern Thailand was initiated in 2002 and conducted annually for four years, with the aim of following the trends of alcohol and substance use and other health-risk behaviors among youth (Assanangkornchai, Pattanasattayawong, Samangsri, & Mukthong, 2007) . In 2007 and 2009 , it was expanded into a national school survey, which initially was meant to be carried out biannually to assess the country-wide impact of underage drinking and related prevention and control activities (Assanangkornchai, Mukthong, & Intanont, 2009 ). This study aims to examine the six-year trends and the factors associated with alcohol consumption over a 30-day period among high-school students between 2003 and 2009 in southern Thailand. Information about trends in underage drinking at the regional level could indirectly reflect the outcome of the control strategies, and knowledge of the factors associated with alcohol consumption is important for planning further policies and interventions for health promotion and for prevention of the harmful effects of alcohol consumption in youths.
Methods

Setting
The data were derived from a series of repeated surveys on drinking behaviors and other health-risk behaviors among high-school students in southern Thailand in 2003 Thailand in , 2005 Thailand in , 2007 Thailand in and 2009 . The first two surveys were exclusive to southern Thailand; for the latter two, data for this southern region were retrieved from surveys conducted throughout the country. The primary sampling unit (PSU) was the province in southern Thailand, and the secondary sampling units (SSUs) were the schools in each province. The number of randomly selected provinces was four, eight, seven and seven in 2003, 2005, 2007 and 2009 respectively, representative of 14 provinces in the south. Twenty-nine to 31 public and private schools in urban and rural areas of each selected province were randomly selected. The participants were grade 7, 9 and 11 students in normal stream education (the normal ages of grades 7, 9 and 11 students in Thailand are 12 to 13, 14 to 15, and 16 to 17 years, respectively). In each school, all classes in each school level were recruited if there were five classes or fewer. If there were more than five classes, three classes were randomly selected. The participants were all students in the classes. The number of students sampled was 10,972, 9,005, 6,097 and 5,573 in 2003, 2005, 2007 and 2009, respectively . The survey was undertaken between June and August of each year. Students were informed about the objectives of the survey and of their right to decline to participate. The total participation rate was as high as 99% in each survey. The project was approved by the Ethics Committee for Research in Human Subjects of the Faculty of Medicine, Prince of Songkla University. Details of the survey methods were published elsewhere Assanangkornchai et al., 2009 ).
Questionnaire and variables
A self-administered, voluntary and anonymous questionnaire was used to collect data during a regular class period. The questionnaire had 100 questions and took 40 to 50 minutes to finish. The data on current alcohol drinking (defined as having drunk at least one standard drink in the previous 30 days) and the demographic variables, including year of data collection, gender, school level, grade point average (GPA) in the previous semester, school location (rural or urban) and religion, from each year of the surveys, were used for the analysis.
Statistical analysis
The sampling weight for the two-stage stratified sampling technique was calculated based on the statistics of schools and students from the National Office of the Basic Education Commission (Office of the Basic Education Commission, 2012). The weights for the PSU and SSUs were the inverse probability of the provinces and students being selected in each year; and the total weight of the students was the multiplication of the weights for PSU and SSUs in each gender in the particular year. A Chi-squared test was used to evaluate the time trend. A missing value for the question regarding history of alcohol use in the past 30 days was treated as a ''no'' (i.e., as the respondent not having used alcohol in the previous 30 days). All missing values in the demographic variables were imputed using the median of each variable. Survey logistic regression modeling was used to examine the association between use of alcohol in past 30 days and year of survey, school location, and student's demographic variables including gender, school level, GPA and religion (model 1). The linear associations between alcohol use in the past 30 days and year of survey were tested by treating categorized year of survey as a continuous variable of 0, 1, 2, 3 (zeroed on 2003) in model 1 (model 2). The effect of the Alcoholic Beverage Control Law was evaluated using the variable representing before and after introduction of this law (before and after year 2008) in model 2 to control for underlying trend. The Wald test was used to test the hypothesis that coefficient is zero, while the likelihood ratio test was used to test the significance of the ------IJADR 3(3) ------contribution of each variable to the fit of the model. Statistical significance was defined as p-value < 0.05. The terms representing the interactions of year of survey and gender and the interactions of year of survey and religion were included in subsequent models to test for differences in the association between alcohol use in the past 30 days and the different gender and religion in each year of the survey. The statistical analysis was done in R software version 2.15.0 (R Core Team, 2012). Table 1 displays the characteristics of the student samples in each year of the survey. The distributions of students by gender, age and school level were similar in all years. The number of students in rural areas in 2003 was higher than that in the other years. The GPA tended to decrease in the last two surveys. A higher proportion of Muslim students was found in 2009 than in the other years. Table 2 shows the decreasing trends of alcohol consumption in both genders over years. Stratified by school year, the prevalence of drinking significantly decreased over time in grade 7 and 9 students. However, a significantly increasing trend was found among grade 11 male students, while there was no change in females. Table 3 shows that the year of survey, gender, school level, school performance and religion were significantly associated with current drinking.
Results
Sample characteristics
Trends of alcohol consumption
Factors associated with alcohol use in past 30 days
Odds of drinking significantly decreased on average 17% every two years. Male students were twice more likely to drink alcohol than female students. Students in higher school levels and those who had lower school performances had higher use of alcohol. Buddhists were over three times more likely to report alcohol drinking than Muslims and those of other religions.
The prevalence of alcohol use was not significantly changed between before and after the Alcoholic Beverage Control Law was enacted in 2008. The interactions between year of survey versus gender and religion group were tested but not found to be significant (alpha = 0.05 level). ------IJADR 3(3) ------ 
Discussion
This study aimed to find the trends and factors associated with alcohol consumption among students in southern Thailand from 2003 to 2009. We observed that the prevalence of students reporting alcohol consumption in the previous 30 days significantly decreased from 2003 to 2009 among students in grades 7 to 11 in southern Thailand. Additionally, we found that year of the survey, gender, school grade level, GPA, and religion were all significantly associated with the odds of alcohol use in the past 30 days, whereas school location and the implementation of the Alcohol Beverage Control Act in 2008 were not associated with alcohol consumption in the past 30 days.
Decreasing trends of drinking among youths have also been found in high-income countries. In the U.S., the prevalence of youth aged 12 to 20 who reported consuming alcohol in the past 30 days decreased from 33.4% in 1991 to 27.1% in 2009 (Chen, Yi, & Faden, 2011) ; the percentage of grade 10 students in Canada who reported consuming beer at least once a month decreased from 44% in 1990 to 28% in 2006 (Elgar, Phillips, & Hammond, 2011) ; the lifetime prevalence of alcohol use in secondary school pupils aged 11 to 15 in England dropped from 61% in 2001 to 45% in 2011 (O'Dowd, 2012) ; the number of non-drinkers among seventh and ninth grade students in Finland increased from 44% to 63% between the years 1998 and 2008 (Sourander et al., 2012) ; and the monthly drinking rate among senior high school students in Japan decreased from 49.7% to 36.2% in boys, and from 40.8% to 34.1% in girls, from 1996 to 2004 (Osaki et al., 2009) . However, in the Netherlands, another high-income country, the prevalence of drinking a few times a month among 12-to 15-year-olds increased from 14.2% to 41.9% among males, and 9.8% to 31.9% among females, from 1990 to 2000 (Poelen, Scholte, Engels, Boomsma, & Willemsen, 2005 ).
Turning to middle-income countries, the lifetime alcohol use among youth in South Africa between 1998 and 2008 remained stable at 49.1 to 49.6% (Ramsoomar & Morojele, 2012) , while in Lithuania the number of students aged 11 to 15 who had been drunk two or more times increased by 2.5 times (from 9.8% to 25.6%) during the period from 1994 to 2006 (Zaborskis et al., 2008) .
In our study, the prevalence of alcohol use in the past 30 days in males was found to be decreasing by around 11% to 13% each year (20.34%, 18.05%, 15.68% and 13.56% in 2003, 2005, 2007 and 2009, respectively) . In females, it dropped markedly from 2003 (14.08%) to 2005 (8.65%), but thereafter changed only slightly (9. 93% and 8.96% in 2007 and 2009, respectively) . All surveys have shown that the prevalence of alcohol use in males in the previous 30 days was higher than in females, for all school levels. This gender difference has been ascribed to the perception that alcohol use is a symbol of manliness (Eriksen, 1999) and has greater social acceptance than alcohol use by females (Jakobsson, Hensing, & Spak, 2008) . This phenomenon is true of Thailand and is also very widespread globally (Ahlstrom & Osterberg, 2004) . However, we found that the discrepancy in drinking prevalence between males and females tended to be smaller in the later years. Compared to data in a report on alcohol consumption among the general population in 2007, in which the prevalence of drinking, in males and females respectively, was 58.5% and 15.6% among 25-to 44-year-olds and 48.8% and 11.0% among 45-to 65-year-olds (Assanangkornchai, SamAngsri, Rerngpongpan, & Lertnakorn, 2010) , the gender gap in these students was markedly small. The narrowing gap between genders was not only found in Thailand but also worldwide (Simons-Morton et al., 2009) . One reason might be that nowadays, the marketing strategies of the alcohol industry are targeting females. For example, new products with low alcohol concentration, in colorful and alluring containers, have been introduced to the market to attract women (Mart, 2011) . Strategies to counteract the commercial availability and marketing of these beverages should be seriously and urgently considered, before they further increase the social availability of alcohol and contribute to changing social and cultural norms that promote drinking among Thai female youths.
Although the overall trend of alcohol use in the past 30 days was decreasing, it was found to be rising among males in the senior year of high school (Grade 11) and not significantly changing in females in grade 11. This may be because senior students were able to obtain alcohol more easily than younger students and were more exposed to peer influence (Spear & Kulbok, 2001 ).
The highest odds of alcohol use were found in the group with the poorest school performance. There are three potential explanations for this: First, alcohol might cause poor school performance, because students may fail to attend to their studies after alcohol use (Aspy et al., 2012) , and because of the effect of alcohol on the hippocampus, the brain area responsible for learning memory (Morris, Eaves, Smith, & Nixon, 2010) . Second, students may be using alcohol as a way to cope with the distress caused by poor school achievement (Hayatbakhsh, Najman, Bor, Clavarino, & Alati, 2011) . It may be the case that both of these explanations are true, and causality is operating in two directions simultaneously. A third possibility is that both alcohol use and poor school performance are the consequences of other conditions, such as depression (Glied & Pine, 2002) .
Muslims have a lower prevalence of alcohol consumption than Buddhists, who make up the majority of Thai people. In fact, Islam strictly prohibits alcohol drinking, and this is reflected in our finding that Buddhist students were 3.52 times more likely to drink alcohol.
Although the Alcohol Beverage Control Law-which restricts the availability of alcohol, especially to youthswas promulgated in Thailand in 2008, at the time of our study people were not yet generally aware of these regulations, as they were only later enacted (Sornpaisarn, Kaewmungkun, & Wattanaporn, 2010) . This may explain why there was no significant change in alcohol use in adolescents after the promulgation of this law. Subsequent surveys should be conducted to see whether, over time, the ------IJADR 3(3) ------law does have any effect on youths' access to alcohol and consequent drinking.
The strength of this study is that it is the first reliable trend report on alcohol use in the past 30 days in Thai adolescents, because the data were derived from repeated surveys that were done by the same investigators using the same questionnaire. The samples were also large in each year of survey.
Nevertheless, the study has some limitations. Because it analyzed secondary data from cross-sectional studies, causal relationships among the data could not be clearly identified, and recall bias could not be avoided. The data came from two different sampling frames, because the first two surveys were done only in southern Thailand but the latter two were done throughout the country. Sample weighting was used to minimize this limitation. The distributions of some sample characteristics, such as GPA and religion, were not the same in all surveys, but these variables were adjusted for in the regression model. Underage drinking in Thailand is illegal and not socially accepted; therefore, responses concerning history of alcohol use may have been subject to social desirability response bias and drinking may have been underreported (van de Mortel, 2008) . To lessen this effect, a selfadministered anonymous questionnaire was used. The outcome variable in this study focused on prevalence of alcohol use in the past 30 days, but did not capture the amount of alcohol consumed among student drinkers; therefore, the measure of quantity of drinking might be limited.
Since the surveys were done within the educational system, the result cannot be generalized to teenagers outside the school system. The proportion of Muslims among the Thai population is highest in southern Thailand, and alcohol drinking is strongly prohibited for them. Therefore, generalizability to the whole country might be limited.
In conclusion, reported alcohol use in past 30 days among students in southern Thailand between 2003 and 2009 showed a decreasing trend overall, especially in the younger age groups, but increased in the older age group. Drinking status differed across gender, school level, GPA and religion. These results reflect the multi-domain nature of the problem and the need for specific interventions to be integrated into the school curriculum to decrease the prevalence of alcohol use. The yearly surveys should continue to be administered, to measure the magnitude of the problems after the interventions are integrated.
